Correlation studies with 20 Spanish bunch genotypes indicated that days to maturity, number of mature pods per plant, biological yield per plant, biological yield per hectare, harvest index, 100 kernel weight, kernel yield per plant, kernel yield per hectare, oil yield per hectare and pod yield per hectare showed significant positive association with pod yield per plant both at phenotypic and genotypic levels. Path analysis studies revealed that 100 kernel weight, kernel yield per plant and biological yield per hectare exerted maximum positive direct effect on pod yield per plant.
Introduction
Pod yield, being the most important and complex character governed by quantitative genes and is much more influenced by environmental factors in which the plant is grown. Therefore selection based on only yield performance may create confusion and give a biased result. A study on the nature and degree of association of yield contributing component traits with yield assumes greater importance for fixing up characters that are likely to play a decisive role in influencing yield. The knowledge of interrelationship between yield and its components themselves are useful, if selection for simultaneous improvement in these characters is to be effective. As more variables are included in the correlation study, the associations become more complex. In such a situation, the path coefficient analysis provides an effective means of finding out direct and indirect causes and effects of association and permits a critical examination of the specific forces acting to produce a given correlation and measures the relative importance of each factor. Therefore, the present study on Spanish bunch genotypes was conducted to study the correlation and path coefficients.
Materials and methods
The experimental material for the present study consisted of twenty Spanish bunch groundnut genotypes obtained from Agricultural Research Station, Kadiri. The genotypes were evaluated in a randomized block design with three replications in three environments viz., late Kharif, 2012 , Rabi 2012 and Summer 2013 at Agricultural College Farm, Bapatla, Andhra Pradesh. Each entry was sown in three rows of 5 meter length spaced at 30cm and a plant to plant spacing of 10 cm was maintained. Data was recorded on ten randomly selected plants for each genotype in each location. The data generated over seasons was pooled and analyzed for estimating the correlation coefficients suggested by Snedecor and Cochran, (1965) and direct and indirect effects of yield components on yield were computed through path coefficient analysis as suggested by Dewey and Lu (1959) .
Results and discussion
The phenotypic and genotypic correlations among the pod yield and yield component characters in Spanish bunch genotypes were presented in Table 1 . Correlation studies revealed that genotypic correlation coefficients were higher than phenotypic correlation coefficients for most of the characters under study indicating the strong inherent association between the characters which governed largely by genetic causes and generally less subjected to environmental forces. Genotypic correlation revealed the existence of real association where as the phenotypic correlations may occur by chance. The low phenotypic correlations could have resulted due to the modifying effect of environment on the association of characters at the genotypic level.
Pod yield per plant was found to be significantly and positively associated with days to maturity (r g = 0.4884; r p = 0.3592), number of mature pods per plant (r g = 0.7588; r p = 0.5994), biological yield per plant (r g = 0.6613; r p = 0.4245), biological yield per hectare (r g = 0.6675; r p = 0.4261), harvest index (r g = 0.6294; r p = 0.5139), 100 kernel weight (r g = 0.4003; r p = 0.1944), kernel yield per plant (r g = 0.9884; r p = 0.9786), Kernel yield per hectare (r g = 0.9892; r p = 0.9777), oil yield per hectare (r g = 0.9569; r p = 0.9435) and pod yield per hectare (r g = 0.9981; r p = 0.9970) at both genotypic and phenotypic level. It exhibited strong positive significant association with SCMR at 40 DAS (r g = 0.4040) and SCMR at 60 DAS (r g = 0.3016) at genotypic level. It exhibited negative significant association with shelling percentage (r g = -0.3072) at genotypic level. However, characters which were correlated genotypically but not phenotypically may not be of practical value in selection since selection is based on phenotypes as observed in case of relationship between biological yield and pod yield. Similar results were obtained by Pradhan and Patra (2011), Channayya et al. (2011) , Babariya and Dobariya (2012) and Ravikumar et al. (2012) .
Estimates of direct and indirect effects of individual characters towards pod yield are presented in Table 2 & 3. The path coefficients revealed largest direct effects of 100 kernel weight, kernel yield per plant and biological yield per hectare on pod yield. The high direct effect of these traits appeared to be the main factor their strong association with pod yield. Hence, direct selection for these traits would be effective. Days to 50% flowering exhibited positive direct effect with pod yield per plant at genotypic level. Its positive indirect effect was mainly through kernel yield per plant and biological yield per plant in positive direction. These findings were in agreement with the reports of Garjappa (2005) This explains a true relationship and direct selection can be done, this will be rewarding for improvement of pod yield. Shelling percentage exhibited negative direct effect and negative association at both genotypic and phenotypic level. In these situations, the indirect causal factors are to be considered for yield improvement. Similar findings were earlier reported by Durgarani et al. (1987) , Prasad et al. (2001) , Izge et al. (2004) and Mane et al. (2008) .
Kernel yield per plant exhibited positive direct effect and positive association at both genotypic and phenotypic levels respectively. High direct effects and positive correlations with pod yield suggest kernel yield per plant as one of the major contributors towards pod yield and direct selection based on this trait for yield will be rewarding. Similar results were earlier reported by Makhan et al. (2003) , Garjappa (2005) , Sumathi and Muralidharan (2007), Babariya and Dobariya (2012) and Ravikumar et al. (2012) . Kernel yield per hectare exhibited negative direct effect and positive association and positive direct effect and positive association at genotypic and phenotypic level respectively. 100 Kernel weight exhibited positive direct effect and positive association at both genotypic and phenotypic levels respectively. High direct effects and positive correlations with pod yield suggest 100 kernel weight as one of the major contributors towards pod yield and direct selection based on this trait for yield will be rewarding. Similar results were earlier reported by Sumathi and Muralidharan (2007), Vaithiyalingan et al. (2010) , Ravikumar et al. (2012) and Thirumala et al. (2012) . Oil content exhibited positive direct effect and negative association at both genotypic and phenotypic level. In these situations, the indirect causal factors are to be considered for yield improvement. Similar findings were earlier reported by Siddiquey et al. (2006) and Sumathi and Muralidharan (2007) .
A perusal of the results obtained from character association and path coefficient analysis, revealed that 100 kernel weight, kernel yield per plant and biological yield per hectare were found to have significant influence on pod yield and also have high positive direct and indirect effects through many other characters. Hence, simultaneous selection based on 100 kernel weight, kernel yield per plant and biological yield per hectare seems to be more promising in improving the pod yield in Spanish bunch groundnut. 
